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A METHOD TO ROUTE A PACKET SWITCHED MODE CALL 



The present invention relates to a method to route a packet switched 
mode call as described in the preamble of claim 1 , and to a call service means 
5 and a second terminal to realize such a method as described, respectively, in 
claim 9 and claim 10 and to a multi media telecommunication network that 
comprises such a call service means or such a terminal as described in claim 
12. 

Such a method and related network devices are already known in 

10 the art. Indeed, within future Universal Mobile Telecommunication Systems 
UMTS, an UMTS terminal is enabled to make and to receive calls in two ways 
i.e. in a circuit switched mode and in a packet switched mode. The circuit 
switched mode uses the classical mobile telephony protocols and the packet 
switched mode uses Voice over Internet Protocols VoIP. In such networks a 

15 user defines different preferences for the routing of calls which are stored in 
service logic for routing of incoming calls and which are depending on these 
two possible modes of his terminal i.e. circuit switched mode and packet 
.switched mode. Depending of different parameters of a desired call such like 
cost, time of the day, who is calling to who, a user might have a preference to 

20 receive his call either in circuit switched mode or either in packet switched 
mode. As an example, a destined user may prefer to receive a call from its 
boss between 9am and 17am, according to a high quality circuit switched 
mode. However, in the event when these conditions do not apply he might 
prefer that a call is routed to him according to a less quality and eventual 

25 cheaper packet switched mode. 

It has to be explained that the terminology packet switched mode 
and circuit switched mode refers to the bearer level technology used in the 
telecommunication system. IP networks, e.g. GPRS for mobile, are examples 
of bearer technologies that transport information in packet switched mode. 

30 PCM based networks, e.g. the PSTN for fixed, are examples of bearer 
technologies that transport information in circuit switched mode. On top of the 
bearer level runs the actual applications. When talking about telephony, the 
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application is the actual call control protocol that runs on top of the bearer. At 
the application level, different call control protocols exist for different types of 
bearer levels. For example ISUP is the standard call control protocol used on 
top of classical circuit switched bearer networks. Protocols like H.323 and SIP 
5 are typical call control protocols used on top of packet switched bearer 
networks. 

The present invention is in particular related to packet switched 
mode calls. It has to be explained that for packet switched mode calls a de- 
coupling is made between the bearer level attachment i.e. the connection to the 

10 Internet Protocol network and the application level attachment i.e. the 
connection to the VoIP system. 

The bearer network that is used for transporting the packet switched 
mode calls is packet based e.g. a Generic Packet Radio System GPRS. A 
fixed or a mobile user that uses a packet switched terminal has to be registered 

15 on a bearer level of the packet network before being able to start any type of 
communication. With any type of communication is meant communication on 
the bearer level e.g. surfing on the Internet, as well as on the application level 
e.g. starting/receiving a VOIP call. This registration phase on the bearer level 
of the packet network is called the bearer level attachment. It is realized by 

20 storing a mapping between the bearer level user identifier against the bearer 
level location information of this user in a bearer level location register. For a 
mobile user, such bearer level location information is e.g. the Internet Protocol 
address and the bearer level user identifier is the International Mobile 
Subscriber Identity I MSI stored in the Subscriber Identity Module SIM card. 

25 Since, furthermore, the IMSI is uniquely related to a user, this user can be 
unambiguously reached on bearer level by means of this IP address. For a 
fixed user, once the terminal is coupled to the IP network, the relation is stored 
in the bearer level location register and is usually not changed anymore. 
However, for a fixed roaming user i.e. a user that is travelling with its laptop to a 

30 foreign country and he plugs its laptop into the internet there, the bearer level 
location information can change. Indeed, the user's home service provider will 
not know that he traveled to this country abroad, unless the user sends him a 
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bearer level attachment. Fixed users, or fixed roaming users, identify 
themselves to their home service provider by logging in to the network using 
their private username/password couple. This username/password couple is an 
example of the bearer level user identifier for fixed, or fixed roaming, users. 
5 In this way, when the user gets a routable IP address from the 

network of the home operator of the visited operator, the mapping between the 
username/password couple and this IP address are stored for him into the 
bearer level location register. Furthermore, for a mobile user, it has to be 
explained that due to the fact that a bearer level attachment encompasses 

10 automatically terminal location, the location of a user is tracked even when the 
user has no active application. In this way a routable number on bearer level 
e.g. the user's GPRS IP address is stored in relation to the IMSI of the user in 
the bearer level location register, which is then called the Home Location 
Register HLR of the user. 

15 Hereby, a method to route a packet switched mode call from a first 

terminal of a first user who desires to communicate with a second user, to a 
second terminal of this second user in a multi media telecommunication 
network, must comprise a registering step to register this second user via its 
second terminal according to a bearer level of the telecommunication network. 

20 Bearer level location information of the second user is herewith provided and 
stored in a bearer level location register of the telecommunication network. 

Furthermore, a user that desires to use an application e.g. a call 
control application, to make a packet switched mode call, needs to be 
registered on the application level of the multi media telecommunication 

25 network. This is for instance realized by means of a Session Initiation Protocol. 
A Session Initiation Protocol SIP is a call control protocol that is standardized 
within the Internet Engineering Task Force IETF. This protocol can be used for 
Multi Media over IP MMolP for UMTS terminals i.e. for call control on an 
application level of the telecommunication network. 

30 The base SIP protocol is originally developed in IETF for the fixed 

world. One of the basic assumptions of it is that a user is only reachable via 
SIP if he has sent a SIP register message to the SIP system i.e. SIP location 



server. Indeed, as it is known from the use of SIP in the fixed world, it is only 
possible to route on application level a packet switched mode call to a roaming 
user in the event when this roaming user is SIP registered. An application level 
registration involves storage of application level location information in an 
5 application level location register. This application level registration is realized 
by storing a mapping between the application level user identifier against the 
application level location information of this user in an application level location 
register. For the SIP protocol, for the fixed and the mobile world, both the 
application level user identifier and the application level location information are 

10 of the Universal Resource Identifier URI type. The application level user 
identifier is the URI of the user; examples known in the art are 
"username@homedomain", "userlPaddress@homedomain" or 

"userE164@homedomain". The application level location information is the URI 
of the SIP call control element, called SIP server, that is serving the user; 

15 examples known in the art are "SIPservername@homedomain" or 
"SIPserverlPaddress@homedomain". 

By using e.g. this base SIP protocol, as such, for call control on the 
application level of the telecommunication network, a SIP registration is 
required before a user can be reached via a SIP application on the packet 

20 switched mode. Indeed, a roaming mobile user who sends a SIP register 
message to its home location network telecommunication which is stored in the 
SIP location register, here called the Home Profile Database, of the user is 
enabled to employ its packet switched mode and can also be reached via 
packets switched calls. 

25 However, when the user did not made a registration for call control 

on an application level of the telecommunication network i.e. for example did 
not send a SIP register message, the user can not be reached via packet 
switched mode calls, even when according to its predefined preferences it 
would be desired. 

30 An object of the present invention is to provide a method to route a 

packet switched mode call from a first terminal of a first user who desires to 
communicate with a second user, to a second terminal of the second user such 
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as the above known methods but for the event when the second user is not 
registered for call control on an application level of the telecommunication 
network. 

This object is achieved by the method of claim 1 , which is realized by 
5 the call service means of claim 9 and the second terminal of claim 10 and by 
the multi media telecommunication network of claim 12 that comprises such a 
call sen/ice means or such a terminal. 

Indeed, in the event when the second user is not registered for call 
control on an application level of the telecommunication network the method 
10 according to the present invention comprises the additional steps of 

a) upon reception of the packet switched mode call for the second 
user retrieving by a call service means of the telecommunication network, the 
bearer level location information of the second user from the bearer level 
location register; and 

15 b) transmitting by the call service means an alerting message, on the 

bearer level, according to the bearer level location information to the second 
terminal of the second user and thereby alerting the second terminal of an 
incoming packet switched mode call in order to enable thereby the second 
terminal to initialize, upon reception of the alerting message, an application 

20 register message for call control on the application level whereby application 
level location information is provided for storage in an application level location 
register of the telecommunication network and in order to enable thereby the 
telecommunication network to route the packet switched mode call to the 
second terminal of the second user on the application level according to the 

25 application level location information. 

It has to be remarked that the call service means can firstly control 
the eventual registration for call control on an application level of said 
telecommunication network. This means that for example the call service 
means controls the presence of application level location information in an 

30 application level location register for the destined user and in the event when 
no application level registration is available it executes the method according to 
the present invention. 
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In this way, the present invention takes advantage of the insight that 
for a mobile system, iil<e UIVITS, the bearer attachment is always available due 
to the fact that it encompasses the terminal location information anyway and 
this bearer attachment is used in order to alert a destined user on bearer level 
5 to initialize an application level attachment. 

As long as a bearer attachment is available, the invention is also 
applicable in the fixed world. Indeed, as described above, in the fixed world, as 
such, the bearer attachment only has to be performed once and, furthermore, 
for a roaming fixed user, as soon as he made himself known to his home 

10 network on the bearer level, the method of the present invention can be applied 
to route packet switched mode calls to the user, even when he didn't made an 
application level attachment. 

The implementation of when the telecommunication network is a 
mobile telecommunication network is described in claim 3. 

15 A further characteristic feature is that upon reception of the alerting 

message by the second terminal, an application register message for call 
control on the application level is indeed initialized by an initializing means. 
Hereby, application level location information is generated and will be stored in 
the application level location register of the telecommunication network 

20 whereby the telecommunication network is enabled to route an incoming packet 
call to this second user i.e. to this second terminal on the application level of 
the network. This is described in claim 2 and claim 1 1 . 

A possible implementation of the bearer level of a telecommunication 
network can for example an Asymmetric Digital Subscriber Line system ADSL 

25 system or a model dial-up access system or a Generic Packet Switched Radio 
System GPRS. This latter implementation is described in claim 4. 

A possible implementation of a call control application level of a 
telecommunication network is for example H.323 (ITU-T protocol) or a Session 
Initiation Protocol SIP (IETF protocol). This latter SIP protocol is described in 

30 claim 5. 

A further characteristic feature is described in claim 6. Indeed, the 
method according to the present invention can further comprise a checking step 



in order to check a service preference database of the multi media 
telecommunication network. This service preference data base is coupled to 
the call service means and comprises user preferences such as described 
above e.g. when and under what kind of circumstances a user prefers to 
5 receive circuit switched mode calls and packet switched mode calls. In the 
event of an incoming call for the second user, the call service means first 
checks this service preference database upon an actual preferred routing mode 
of this second user. In the event when the preferred routing method is indeed a 
packet switched routing mode, the previous described steps i.e. retrieving the 

10 bearer level location information of the second user and transmitting, 
accordingly, an alerting message to this second user. 

It has to be remarked that such a service preference database can 
be included in the application location register of the telecommunication 
network whereby by the call service means immediately two checks might be 

1 5 performed i.e. a check upon the preferences of the user and upon the presence 
of the application level location information. When a packet switched mode call 
is preferred but the application location information is not present i.e. the user is 
not registered for call control on an application level of the telecommunication 
network, the main steps of the present invention are executed. 

20 A further implementation of the present invention is described in 

claim 7. Herein the step c) of initializing an application register message, is 
executed automatically by the second terminal upon reception of the alerting 
message. According to this method, the second user is not disturbed and its 
call control registration on the application level is performed without his 

25 intervention. The destined user, only has to provide once his preferences to 
the network operator whereby he will be called according to these preferences 
i.e. circuit switched mode or to packet switched mode, irrespective of the fact 
that the user is indeed registered or not registered on the application level. 

Another implementation of the present invention is that the second 

30 terminal signals the reception of an alerting message to the second user. This 
can be performed by e.g. generating a beep and displaying a message on a 
display of the terminal or by just generating a vocal message. Hereby, the 
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destined user gets an opportunity to initiate or not to initiate the application 
register message of step c). He gets in fact opportunities to drop its stored 
preferences in the service preference database. When the user desires, 
nevertheless, to register on the application level of the telecommunication 
5 network, he instructs its terminal to execute step c) of the present invention. 
This is described in claim 8. 

It is to be noticed that the term 'comprising', used in the claims, should 
not be interpreted as being limitative to the means listed thereafter. Thus, the 
scope of the expression 'a device comprising means A and B' should not be 
10 limited to devices consisting only of components A and B. It means that with 
respect to the present invention, the only relevant components of the device are 
A and B. 

Similarly, it is to be noticed that the term 'coupled', also used in the 
claims, should not be interpreted as being limitative to direct connections only. 
15 Thus, the scope of the expression 'a device A coupled to a device B' should not 
be limited to devices or systems wherein an output of device A is directly 
connected to an input of device B. It means that there exists a path between an 
output of A and an input of B which may be a path including other devices or 
means. 

20 The above and other objects and features of the invention will 

become more apparent and the invention itself will be best understood by 
referring to the following description of an embodiment taken in conjunction with 
the accompanying Figure that represents a multimedia communication network 
and the related devices according to the present invention. 

25 The working of the devices according to the present invention in 

accordance with its telecommunication environment will be explained by means 
of a functional description of the different blocks shown therein. Based on this 
description, the practical implementation of the blocks will be obvious to a 
person skilled in the art and will therefor not be described in details. In addition, 

30 the principle working of the method to route a packet switched mode call 
according to the present invention will be described in further detail. 
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Referring to the Figure, a multimedia telecommunication network MM 
is shown. The multimedia telecommunication network MM comprises 
multimedia terminals whereof two are shown i.e. terminal T1 of user A and 
terminal T2 of user B, and a call service logic device CSM, and a home profile 
5 database HPD and a home location register HLR. 

It is preferred for this particular embodiment to describe a Universal 
Mobile Telecommunication network UMTS. However, in order not to overload 
the Figure, no radio links are shown. Furthermore, it has to be explained that 
between an UMTS terminal such as T1 and T2 and the network elements that 

10 are shown in the Figure, different other network elements are comprised which 
however are not shown in the Figure in order not to overload it. The radio link 
between the mobile terminals T1 and T2 and the UMTS network is taken care 
by an access node. Such an access node and a Radio Network Controller that 
is coupled thereto form together the access network. The Radio Network 

1 5 Controller is connected to the core network. The core network exists of, among 
other network elements, a mobile switching center, a Serving GPRS support 
Node, Gateway GPRS Support Node, the Home Location Register HLR 
(shown), the home profile database HPD (shown) and the call service logic 
device (shown). The call service logic device CSM is coupled to the home 

20 profile database HPD and to the home location register HLR. 

The home location register HLR is a bearer level location register. 
Such a register stores the information regarding the bearer level location of the 
different users. It is shown in the Figure, that bearer level location information 
e.g. GPRS-LOC-B is stored versus a bearer level user identifier of e.g. user B. 

25 The bearer level location information e.g. GPRS-LOC-B is an IP address of a 
terminal T1. The bearer level user identifier is the IMSl of user B. It is 
preferred in the present description of an embodiment to transport the packet 
switched mode call over a Generic Packet Radio System GPRS. Since for a 
mobile network the bearer level attachment encompasses automatically the 

30 terminal location, the location of a user is tracked and known to the core 
network. In this way the GPRS IP address i.e. a routable number is stored as 
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the bearer level location information in the home location register HLR: GPRS- 
LOC-B for user B and GPRS-LOC-A for user A. 

The home profile database HPD comprises an application level 
location register. The application level location register stores, for each user 
5 that is registered for call control on an application level of the 
telecommunication network, application level location information e.g. SIP- 
LOC-A for A versus the application level identifier of user A. As call control 
protocol the Session Initiation Protocol SIP is used. Furthermore, as 
application level location Information it is preferred to use an URI built up by 

10 means of the SIPservername and homedomain, as it is described above. As 
application level user identifier it is preferred to use and URI built up by means 
of the username and home domain of the user, as it is described above. It has 
to be remarked that the Figure only shows e.g. SiP-LOC-A, since the way how 
the application level location information is built up, is not relevant to the aim of 

15 the present invention. When a user desires to make a packet switched call, he 
must first be registered on the application level of the network. This is done by 
means of a SIP registration. The user e.g. A has to initialize this SIP 
registration whereby its application level location information SIP-LOC-A is 
stored in the home profile database HPD. 

20 Furthermore, the home profile database HPD comprises a service 

preference database. This service preference database comprises, as 
described above, the user preference for each user regarding e.g. the actual 
preferred routing mode being circuit switched mode call or packet switched 
mode call for a call to be received. 

25 It has to be remarked that the home location register HLR and the 

home profile database HPD are both included in a so-called Home Subscriber 
Server HSS (not shown), so called by 3GPP UMTS specificazations. However, 
a further description of the Home Subscriber Server goes beyond the aim of the 
present invention. 

30 The call service logic device GSM comprises service logic for routing 

of incoming calls and comprises thereby a retriever RET and a transmitter TR. 
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The call service logic device CSM is comprised in the multimedia network MM 
to execute the following functions being relevant to the present invention: 

- checking by the retriever RET the home profile data base HPD 
upon the presence of application level location information for a particular user; 

5 and 

- checking by the retriever RET the home profile data base HPD 
upon the user preferences of a user. One of the items to be checked by the 
retriever RET that is particular relevant to the present invention is the actual 
preferred mode to receive calls i.e. either circuit switched mode or packet 

1 0 switched mode for a predefined user; and 

- retrieving by the retriever RET the bearer level location information 
for a particular user from the home location register HLR in the event when the 
information is available; and 

- transmitting by the transmitter TR an alerting message ALT, on the 
15 bearer level i.e. GPRS message, to a user, according to the retrieved bearer 

level location information of this user. 

The multimedia terminals T1 and T2 are both enabled to make a 
circuit switched mode call or a packet switched mode call. 

Besides the required functional blocks to make such kind of calls, a 
20 multimedia terminal e.g. T1 or T2 according to the present invention comprises 
a receiver REG and an initializer I NIT. 

he receiver REC is comprises to receive an alerting message in 
order to be alerted of an incoming packet switched mode call and thereby to be 
alerted of missing application level location information to route this call to the 
25 user if he would prefer this. 

The initializer INIT is included to initialize an application register 
message REG, either automatically upon reception of an alerting message or 
either after displaying alerting message information to the user and upon return 
of a predefined command by this user. According to this preferred 
30 embodiment, both terminals are equipped to execute both situations. This is 
realized by means of predefined user settings of the user upon its terminal 



- 12- 

whereby either the above mentioned first situation or either the above 
mentioned second situation is activated on the terminal. 

It has to be remarked that on the Figure only the relevant functional 
blocks according to the present invention are shown in terminal T1, however 
5 these functional blocks are also available in terminal T2. 

Finally, the principle working of the method to route a packet 
switched mode call according to the present Invention will be described 
hereafter in detail by means of an example. 

The example implies the following situation. As well user A, as user 
10 B, are both attached on bearer level to the multi media telecommunication 
network MM. This means that in the home location register HLR a entry Is 
made for user A and for user B: the bearer level location information of user A 
is GPRS-LOC-A and the bearer level location information of user B is GPRS- 
LOC-B. Furthermore is user A already registered on application level for call 
15 control but B is not registered on application level for call control. This means 
that an entry has been made for A in the application level location register 
regarding its application level location Information i.e. SIP-LOC-A, but no entry 
has been made for B. 

Presume also that user B made a pre-selectlon upon Its terminal T2 
20 In order to be warned upon reception of an alerting message ALT by its 
terminal T2. This warning is made by means of a sound signal. 

User A desires to have a packet switched mode call with user B. 
Therefor, user A Initializes a packet switched call request for user B. The call 
service logic device CSM receives this packet switched mode call for user B 
25 and investigates the actual situation. The call service logic device checks the 
service preference database upon the actual preferred routing mode of user B. 
Presume that user B, prefers to receive this call from A according to the packet 
switched mode call. 

Hereafter, the call service logic device CSM checks the availability of 
30 the application level location information of user B. But, since B is not 
registered for call control on an application level of the telecommunication 



network, no application level location information of user B is available and the 
network is not able to route this packet switched mode call to user B. 

However, according to the present invention, the call service logic 
device CSM retrieves by means of the retriever RET, the bearer level location 
5 information GPRS-LOC-B of user B from the home location register HLR. The 
retriever RET provides this bearer level location information GPRS-LOC-B to 
the transmitter TR. When the transmitter receives the bearer level location 
information GPRS-LOC-B, it transmits an alerting message ALT(GPRS-LOC-B) 
to this destination i.e. GPRS-LOC-B. The receiver REC of terminal 12 receives 

10 the alerting message ALT(GPRS-LOC-B). The receiver REC hereby generates 
a sound signal in order to warn user B of reception of the alerting message 
ALT. Presume that user B is in a situation that he indeed desires to receive a 
packet switched mode call whereby he instructs the receiver REC to continue 
accordingly. This means that the receiver generates a signal to instruct the 

15 initializer INIT to initialize the application level attachment i.e. the initializer INIT 
generates an application register message REG for user B. The initializer INIT 
makes an URL that comprises the references of user B and includes this in the 
application register message REG(SIP-LOC-B). The application register 
message REG(SIP-LOC-B) is transmitted to the home network of user B and is 

20 stored by the appropriate network element in the application level location 
register of the home profile data base HPD. 

Since the application location information SIP-LOC-B of user B 
became now available in the home profile data base HPD, the call service logic 
device CSM will have success upon execution of a new checking for the 

25 application level location information SIP-LOC-B of user B. This new checking 
can be initiated according to different implementations. 

A possible implementation is that the retriever RET, after having 
instructed the transmitter TR to transmit an alerting message, starts a 
predefined delay and, furthermore, after elapse of this delay, makes a new 

30 checking for the application level location information of user B. 

Another implementation is that the appropriate network element that 
stores the application level location information SIP-LOC-B of user B in the 



home profile database HPD also transmits tlie application level location 
information SIP-LOC-B with the related reference to user B, to the call service 
logic device CSM. 

For this particular embodiment it is preferred to use the second 
5 implementation. Anyway, the aim is the fact that the call service logic device 
CSM is enabled to continue with the demand of user A i.e. a packet switched 
mode call with user B. 

The telecommunication network is hereby enabled to route the 
packet switched mode call from A to B according to the available application 
10 level location information of user B. This is shown by means of the broad arrow 
in the Figure. 

It has to be remarked that the Figure shows different messages of a 
sequence of messages that are not necessarily executed at a same time. Also 
the home location register HLR and the home profile database HPD are shown 

15 according to a snapshot. However, the description of above provides support 
to the Figure in order to understand the sequence of execution of the different 
messages and the related situation to the shown snapshot of the databases. 

Hereafter a second embodiment will be described. It has to be 
explained that discussions are going on within 3GPP to provide a SIP 

20 registration for a user such, as user B, upon initiative of the network. This 
means that user B doesn't have to make a SIP registration at all since the 
network takes care of it. This initiative might be taken upon e.g. control by the 
call service logic device CSM, on regular base, of the home location register 
HLR and the home profile database HPD. The call service logic device might 

25 decide hereby to register each user whereof a bearer level location information 
is available but no application level location information is available. 

According to such a network initiated application level registration, 
the CSM derives from the bearer level location information GPRS-LOC-B the 
identity of the visited network in which user B is roaming. Hereby, the home 

30 network knows the name of a contact SIP server in the visited network being 
visited by B via international roaming agreements or via database lookup in the 
international Domain Name System DNS. The CSM sends a SIP level 
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instruction INST (not shown) to the contact SIP server in the visited network. 
The instruction INST asks the visited network to assign a SIP server to user B 
that can handle call control for user B. After assigning a SIP server for call 
control to user B, the visited network signals back the name of that SIP server 
5 to the application level location register of the home profile database HPD in 
order to store it there as the application level location information SIP-LOC-B of 
user B. 

However, in the event of an incoming packet switched mode call PS 
for user B and when the second user B is not registered for call control on an 
10 application level of the telecommunication network, the same problem occurs 
i.e. the packet switched mode call for user B can not be routed to user B since 
its application level location information is not available. 

According to such an Implementation i.e. network initiated 
application level registration, step b) of the method of the present invention 
1 5 becomes: 

- transmitting by the transmitter TR of the home CSM, the 
instruction INST to the visited network, whose identity is derived via the bearer 
level location information GPRS-LOC-B of the user B, to assign a SIP server for 
call control to that user B; and 

20 - retrieving by a retriever RET' (not shown) of the visited network the 

URI of a SIP server being assigned to user B who is roaming in this visited 
network; and 

- transmitting by a transmitter TR (not shown) of the visited network 
the SIP URI of a SIP server, serving this particular user B, to the home profile 

25 database HPD of user B to store the SIP URI of the SIP server as application 
level location information for this particular user B in the HPD of B. 

A final remark is that embodiments of the present invention are 
described above in terms of functional blocks. From the functional description 
of these blocks, given above, it will be apparent for a person skilled in the art of 

30 designing electronic devices how embodiments of these blocks can be 
manufactured with well-known electronic components. A detailed architecture 
of the contents of the functional blocks hence is not given. 



- 16- 

While the principles of the invention have been described above in 
connection with specific apparatus, it is to be clearly understood that this 
description is made only by way of example and not as a limitation on the 
scope of the invention, as defined in the appended claims. 



